Activation of kappa opioid receptors decreases synaptic transmission and inhibits long-term potentiation in the basolateral amygdala of the mouse.
The amygdala plays an important role in the processing of chronic pain and pain memory formation. Particularly, it is involved in the emotional and affective components of the pain circuitry. The role of kappa opioid receptors in these pain conditions is only partly known. The present study investigates the effect of kappa receptor activation on synaptic transmission and synaptic plasticity in the amygdala. Electrophysiological in vitro experiments were carried out in brain slices of male C57BL/6JOlaHsd mice. The effect of the kappa opioid receptor agonist U50,488H (5 microM) and the selective kappa opioid receptor antagonist nor-BNI (3 microM) on field potential (FP) amplitude and the induction of long-term potentiation (LTP) in the basolateral amygdala (BLA) was examined. High frequency stimulation (HFS) of afferents in the lateral amygdala with two trains of 100 pulses at 50 Hz increased the FP amplitudes to 119+/-2% (mean+/-SEM; n=6) in the BLA. U50,488H decreased synaptic transmission (baseline: 100+/-0.5%; U50,488H: 86.3+/-2.4%; n=6) and blocked the induction of LTP (U50,488H: 100+/-4.1%; HFS: 102.6+/-7%; n=6). The effect on synaptic transmission and on LTP was completely reversed or prevented by application of nor-BNI, which itself had no effect on synaptic transmission or the induction of LTP. Kappa opioid receptor activation decreases synaptic transmission and inhibits the induction of LTP in the BLA of the mouse. These findings may be associated with the effects of kappa opioid agonists in chronic pain and pain memory formation.